the genetic stability of cycloheximide-kabicidin resistant segregants as non-parental type segregants generated from fusants between cycloheximide 500 jig/ml resistant strains derived from A. oryzae IFO 5239 and kabicidin 240 /ig/ml resistant segregants derived from A. niger IFO 4407 were investigated. There were two types of cycloheximide-kabicidin resistant segregants. One type was the heterokaryons and the other type contained fused nuclei. Almost all colonies were unstable heterokaryons, and balanced heterokaryons were not seen. This was considered to be caused by the difference of growth rates between parental strains although A. oryzae are multinuclear by nature. It was suspected that the difference of growth rates between two strains in colonies were caused by the decrease in medium pH owing to higher acid production of A. niger.
Factors affecting the genetic stability of hybrid strains derived from the multinuclear fungus, Aspergilus, were investigated. In this area, there is not very much information. In hybrid strains between A. oryzae and A.
kawachii made by protoplast fusion, it was considered that the multinuclear nature of A. oryzae caused the low frequency of stable hybrid strains and the decrease of acid production during subcultivation.1 "3) However, when A. niger that had a growth rate superior to A. oryzae and A. oryzae^wevQ fused by protoplast fusion, the inclination in the distribution of antibiotic resistances wasseen in the fusants between A. oryzae and A. kawachii. In the fusants between A. oryzae and A. niger, the antibiotic resistance of A. niger line appeared to be more than that of the A.
oryzae line although the antibiotic resistance of the A. oryzae line appeared to be more than that of the A. kawachii line in the fusants between A. oryzae and A. kawachii.^It was suggested that this was caused by the difference of growth rate between parental strains, not by
To whomcorrespondence should be addressed. 2789 the multinuclear nature of A. oryzae. In this report, factors affecting the genetic stability of non-parental type segregants derived from fusants between A. oryzae and A. niger were investigated related to the influence of the difference of growth rate.
Materials and Methods
Organisms. The kabicidin 240 /ig/ml resistant strains, ANKA-1 and ANKA-2, were isolated from UV-irradiated conidia ofA. niger IFO 4407. The cycloheximide 500 /ig/ml resistant strains, AOCY-5 and AOCY-6, were isolated from UV-irradiated conidia ofA. oryzae IFO 5239. Medium.Antibiotic resistant strains were preserved on potato glucose agar (PGA) medium containing 0.3% peptone and 500 /ig/ml of cycloheximide or 240 /ig/ml of kabicidin (pH 5.6). The medium for benomyl treatment was the PGA medium containing 0.3% peptone, both antibiotics, and 0.2/ig/ml ofbenomyl (du Pont) (pH 5.6). The medium for colony isolation was the PGAmedium containing 0.3% peptone, both antibiotics, and 0.1% Triton X-100 (pH 5.6). The plate assay medium for acid production was the PGAmedium containing both antibiotics, and 0.1% Triton X-100 overlayed by the PGAmedium containing 1.0% CaCO3, both antibiotics, and 0.1% Triton X-100 (pH 5.0). The medium for acid production estimation Isolation of non-parental type segregants. Cycloheximide-kabicidin resistant segregants were isolated as non-parental type segregants among conidia of fusants using the PGA medium containing 0.3% peptone, antibiotics, and 0.1% Triton X-100 (pH 5.0).
Detection of medium pH under colonies. pHs of agar blocks (20mmx20mm) were detected by a pH meter (Corning) after mashing the agar blocks.
Benomyl treatment. Mycelial mats (2mm x 2mm) were cut out from colonies and put on the mediumfor benomyl treatment followed by incubation for 14days at 30°C as in our previous paper.2)
Identification ofauxotrophic markersin sectors. Mycelial mats (2mm x 2mm) were cut out and put on the minimum mediumsupplemented with various amino acids followed by incubation for 7 days at 30°C as in our previous paper.2) Auxotrophic markers of sector strains were identified by the growth of colonies on the medium.
Nuclear staining in conidia. Conidia were dried in a desiccator for 28 days. Dried conidia were treated with 5n, 3n, and In HC1 at 60°C and stained by Giemsa solution as in our pervious paper.2) Nuclear diameter and conidial diameter were measured by calipers and were shownas an average of at least 50 conidia.
DNAassay of conidia. DNAwas extracted from dried conidia by the method of Herbert et al.5) and assayed by the method of Ceriotti.6) Salmon testes DNA-Na(Sigma) was used as a standard DNA. OD490=1.0 equaled 140 /zg/ml DNA.
Plate assay for acid production. Mycelial mats (2mmx 2mm)were cut out from colonies and put on the plate assay medium for acid production followed by incubation for 6 days at 30°C.
Acid production estimation. Conidia were added to the medium for acid production estimation and incubated for 6 days at 30°C by stationary culture. After the culture was filtered with a 3G-3 glass filter, the amounts of0. 1 n NaOH needed to neutralize those filtrates were a measurementof acidity. At the same time, mycelia were weighed.
Amylase assay. Conidia were added to the mediumfor amylase assay and incubated for 6 days at 30°C on a rotary shaker. After the culture was filtered with a 3G-3 glass filter, a-amylase activities in the filtrates were assayed using a "Neoamylase Test" (Daiichikagaku) and a "Phadebas
Humylase Control H" (Daiichikagaku). Glucoamylase activities in the filtrates were assayed using a "GLzyme (Eiken)" (Tanabe) and glucose. IU means the amount of enzyme releasing reducing sugar equivalent to 1 /xmol of glucose per minute.
Results pH of agar blocks under fusant colonies and non-parental type segregant colonies The pH was measured in fusants and segregants derived from the combination between A. niger and A. oryzae, and the combination between A. kawachii and A. oryzae after a 6-day incubation at 30°C. In the combination between A. niger and A. oryzae, pHs of agar blocks under fusant colonies were 3.3-3.6. In the case of non-parental type segregant colonies, pHs were 3..4-3.8. In the combination between A. kawachii and A. oryzae, These segregants were cycloheximide-kabicidin resistants. Acidity and amylase activity were measured using liquid medium containing each antibiotic.
mediate glucoamylase production between parental strains, as shown in Table III .
Discussion
The genetic stability of fusants between A.
niger and A. oryzae was low and this was considered to be caused by the difference of growth rates between parental strains as described in our previous paper. This report was presented at the annual meeting of the Society of Japan Fermentation Technology, Osaka, 1 988.
